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APPEAL BRIEF UNDER 37 C.F.R. § 1.192 



Sir; 



Pursuant to 37 C.F.R. § 1.192, 

applicants/appellants file this Appeal Brief, in, triplicate, 
in support of the- August 25, 2003 Notice of Appeal f rom . the 
Examiner's final Of f ice Action of April 24, 2003 finally 
rejecting claims 1,. 3-5, 9, 45-49, and 53 which are pending 
in this application. 



iO/30/2003 EFLORES 00000163 09550471 



Oi FC:1402 



330.00 OP 



Pursuant to 37 C.F.R. § 1.17(c), 
appUcants/appellants enclose herewith a chec. in the amount 
of $330 . 00 in payment of the filing fee for this Appeal 
Brief. The Director is authorized to charge any additional , 
fees that may be due, or to credit any overpayment, in 
connection with the filing of this Appeal Brief, to Deposit 

Account No. 06-1075. 

in view of the arguments and authorities set forth 
below, this Board should find the rejectloh of claims 1, 3-5, 
9, 45-49, and 53 of this application to be in error and ' 

, . -1 n ci Q 4S-49/ and 53, are 
should reverse it. Claims 1, 3-5, 9, 45 4y, 

patentable. 

This Brief includes the following appendices: 

' . n -5-^ Q 45-49, and 53 

Appendix a: Copy of claims 1, 3-5, 9,. ^^. 'i^^ 

involved in this Appeal; 

^ Appendix B: Copy of the final Office Action dated 
April 24, 2003; and 

Appendix C: Copy of Bessler et al. U.S. Patent. 
No. 5,855,601. 

I Identification of 

Real Party -ln-Interest 

Pursuant to 37 C.F.R. § 1.192(c)(1), 
applicants/appellants respectfully advise the Board that the 
real party-in-interest in the above-identified patent 
application is St. Jude Medical ATG,. Inc. , a corporation 



organized and existing under the la„= of the Minnesota, and , 
havin. an office and place of business at 6500 Wed,„odd Road, 
Maple Grove, Minnesota 55311, which is the assignee of this 
application. 

II. Related_AEE££i^_^I^^ 

Pursuant to 37 C.F.R. §1.192(0(2), 
applicants/appellants respectfully advise the Board that ' 
there are no other appeals or interferences Icnpwn. to them, 
their legal representative, or their assignee, which will 

^-iw =.ff<=<-ted by- or have a bearing 
directly affect or be directly affected Dy , 

on the Board's, decision in the pending appeal. 

III. Status of Claims 

9 45-49, and 53 are pending in this 
Claims 1, o-Pf y, ij 1-^, 

application and are on appeal. . 

IV, Status "f Amendments . 

in reply to the April 24, 2003 Final Office Action, 
fro. which this appeal is being sought, applicants/appellants 
canceled claims 2, 6, 8„ 11-1% 21, 22, 26, 28, 3I-«, ^0, 
and 52 in order to comply with the Examiner's requirement 
■ that all non-elected claims be canceled. Ko further 

^ ^ \n r V R § 1.116 have been submitted, 
amendments pursuant to 37 C. F.R. & i • x 

V. c^^^^^n^^ of the Inven_tion 



Applicants/appellants' claimed invention relates to 
heart valves comprising a valve portion, a connector band, 
and a plurality of barbed fingers oriented substantially 
parallel to the direction of blood flow and adapted to secure 
the valve to a tissue annulus. 

The barbed fingers, as shown. in, for example, 
FIG. 7, include barbs on the end of the fingers. "The ends 
of the fingers have small projections that secure the fingers 
to their surface of engagement" (Applicants ' /Appellants ' 
specification, page 5, lines 1-3) . . 

VI, Issues on Appeal 

The general issue presented for review on appeal is 

whether claims 1, 3-5, 9, 45-49, and 53 are obvious from 

Bessler. In particular, the issues presented are: 

A. Does A Motivation Exist To Modify The 

Reference In The Manner Suggested By The 
Examiner? 



B. Has The Examiner Provided Evidentiary Support 
For This Rejection? . • . 

VII. Grouping of Claims 

Both of the issues on appeal identified above 
relate to a single, and the only, ground of rejection of the 
independent claims of the application on appeal, and the 
claims subject to that rejection — each of independent 



claims 1 and 4 5 - stand or fall together with respect to 
that rejection. 

VIII. Argument 

The only ground of rejection of independent 
claims 1 and 45 is a rejection under 35 U.S.C. § 103 (^) based 

on Bessler . . 

Bessler relates to an artificial heart valve 
comprising a flexible valve, a stent member surrounding the 
valve, and a plurality of "barbs" arranged on the outside 

surface of the stent member. 

A There Is No Motivation To Modify 

Bessler To Produce The Clai med Invention 

A prima facie case of obviousness cannot be 
established because there is no suggestion or motivation,, 
either in Bessler (^n the knowledge generally available to 
one of ordinary skill in the art to modify Bessler,:by 
replacing the "barbs" in Bessler with barbs; in the well-known 




sense . 

The "barbs" shown by Bessler are different than the, 
barbs in the well-known sense, which is defined by Merriam- 
Webster's Collegiate Dictionary^ as a "sharp projection 



1 MERRIAM-WEBSTER'S COLLEGIATE DICTIONARY 91 (10th ed. 2001) 
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extending backward (as from the point of an arrow or 
fishhook) and preventing easy extraction; or a sharp 
projection with its point similarly oblique to something 
else." The "barbs" in Bessler refer to a pointed extrusion 
extending outwardly from Bessler 's valve apparatus (see 
Bessler, FIG. 1, element 64 and column 4, lines 12-14).. 
Unlike in applicants ' /appellants ' specification, nowhere in 
Bessler is it shown or suggested that its "barb" includes (i 
a sharp projection extending backward from its body and 
preventing easy extraction; (ii) a sharp projection with its 
point similarly oblique to something else; or (iii) anything 
else that might be construed as a barb by one skilled in art 

In fact by using the language "barb", and 
illustrating the "barb" as a pointed extrusion, Bessler is 
teaching away from using barbs in the well-known sense. One 
skilled in the art would not find motivation in Bessler to 
disregard the teachings of Bessler and replace the pointed 
extrusion with a barb in the well-known sense. Thus, the 
words of Bessler must be considered alongside the 
corresponding figures, or in other words Bessler must be 
considered as a whole, including portions that teach away 
from using a barb in the well-known sense. See MPEP 
§ 2141.02. The only possible motivation for replacing the 



"barbs" in Bessler with barbs in the well-known sense is 
hindsight reconstruction using applicants ' /appellants 
disclosure as a blueprint. 

" [H] indsight-based obvious analysis" has been 
characterized by the Federal Circuit as a "subtle but 
powerful attraction." In re Dembizcak, 175 F.3d 994, 999, 50 
USPQ2d 1614, 1617 (Fed. Cir. 1999), limited on other grounds 
by In re Gartside, 203 F.Sd 1305, 53 USPQ2d 1769 (Fed. Cir. 
2000) . One simply "'cannot use hindsight reconstruction; to 
pick and choose among isolated disclosures in the prior art 
to. deprecate the claimed invention.'" Ecolochem, Inc. v. 
Southern California Edison Co., 227 F.3d 1361, 1371, 56 
USPQ2d 1065, 1072, rehearing denied, suggestion for rehearing 
en banc declined (Fed. Cir. 2000), citing In re Fine, 837 
F. 2d 1071, 1075, 5 USPQ2d 1596, . 1600 (Fed. Cir. 1998). 

For at least this reason, applicants/appellants 
submit that independent claims 1 and 4 5 and dependent 
claims 3-5, 9, 46-49, and 53, which depend from claims 1 and 
45 are allowable over Bessler. 

B. There Is No Evidentiary Support 
to Support This Rejection 

Furthermore, applicants/appellants respectfully 
submit that the Examiner does not provide evidence to . show 
that the use of barbed fingers is common knowledge in the 



art. According to MPEP § 2144.04, Section E,' "it is never 
appropriate to rely solely oh common knowledge in the art 
without evidentiary support in the record as the principal 
evidence upon which a rejection was based." Although, the 
Examiner attempts to support this rejection by citing Lazarus 
United States Patent No. 6/416,535 (hereinafter "Lazarus"), 
Lazarus is not prior art to this application because Lazarus 
fails to predate the April 23, 1999 filing date of United. 
States Provisional Application No. 60/130,758, from which 
this application claims priority. Accordingly, 
applicants/appellants submit that the Examiner should have, 
provided some sort of evidence to support that the use of 
barbed fingers is common knowledge in the art. 
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IX. Conclusion 

For at least the reasons set forth above, 
applicants/appellants respectfully submit that this 
application is in condition for allowance. Accordingly, the 
Examiner's rejections should be reversed. 



Respectfully submitted, 

^oel Weiss 

Reg. No. 44,3 98 

Attorney for 

Appl i cant s / Appe 1 1 ant s 

FISH & NEAVE 

Customer No. 1473 

12 51 Avenue of the Americas 

New York, New York 10020-1105 

Tel. : (212) 596-9000 

Fax: (212) 596-9090 
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APPENDIX A: Claims Under Appeal 

1. A valve apparatus for deploying in, and 
securing to, a tissue annulus, said valve comprising: 

a uni-directional valve portion for passing 
fluid in one direction and obstructing fluid in an opposite 
direction; 

a connector band located circumf erentially 
around, and attached to, said valve portion; and 

a plurality of barbed fingers located 
circumf erentially around, and attached to, said band, said 
fingers being oriented substantially parallel to the 
direction of blood flow and adapted to secure said valve to 
said tissue annulus . 

3. The valve of claim 1, wherein said fingers can 
be expanded from a first position adjacent to said band, 
engaged to said tissue annulus, and returned to said first 
position following said engagement, thereby securing said 
band to said tissue annulus. 

4. The valve of claim 1, wherein said fingers are 
formed from an elastic material. 

5. The valve of claim 1, wherein said band 
comprises a gasket located around an outer circumference of 
said band, said gasket for sealing between said band and said 
tissue annulus. 
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9. The valve of claim 1, wherein said fingers are 
substantially parallel to a central longitudinal axis of said 
band . 



45. A valve apparatus for deploying in, and 
securing to, a tissue annulus, said valve comprising: 

a uni-directional valve portion for passing 
fluid in one direction and obstructing fluid in an opposite 
direction, said valve having a fixed outer circumference; and 

a plurality of barbed fingers located 
circumf erentially around, and attached to, the outer 
circumference of said valve, said fingers being oriented 
substantially parallel to the direction of blood flow and 
adapted to secure said valve to said tissue annulus . 

46. The valve of claim 45, wherein said fingers 
are adapted to secure said valve to said tissue annulus upon 
deployment of said valve. 

47. The valve of claim 45, wherein said fingers 
can be expanded from a first position adjacent to said valve, 
engaged to said tissue annulus, and returned to said first 
position following said engagement, thereby securing said 
valve to said tissue annulus. 

48. The valve of claim 45, wherein said fingers 
are formed from an elastic material. 

49. The valve of claim 45, wherein said valve 
comprises a gasket located around an outer circumference of 
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said valve, said gasket for sealing between said valve and 
said tissue annulus . 

53. The valve of claim 45, wherein said fingers 
are substantially parallel to a central longitudinal axis < 
said valve . 
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patent application. 
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in connection with the paper (s) transmitted herewith, or 
credit any overpayment of same, to deposit Account No. 06- 
1075. A duplicate copy of this transmittal letter is 
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1075. A duplicate copy of this transmittal letter is 
transmitted herewith. 

[ ] Please charge the [ ] $110.00; [ ] $420.00; [ ] 
$950.00; [ ] $1,480.00; extension fee to Deposit Account No. 
06-1075, A duplicate copy of this transmittal letter is 
transmitted herewith. 



FEE FOR FILING APPEAL BRIEF 

[X] A check in the amount of $330.00 in payment of the fee 
for filing the appeal brief is transmitted herewith. 
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[X] The Director is hereby authorized to charge payment of 
any additional extension fees required under 37 C.F.R. § 1.17 
in connection with the papers transmitted herewith, or credit 
any overpayment of same, to Deposit Account No. 06-1075. A 
duplicate copy of this transmittal letter is transmitted 
herewith. 

FEE FOR FILING REQUEST FOR ORAL HEARING 
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any overpayment of same, to Deposit Account No. 06-1075. A 
duplicate copy of this transmittal letter is transmitted 
herewith. 



Respectfully submitted. 




rel Weiss 
''Reg. No. 44,3 98 
Attorney for 
Applicants /Appellants 
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Disposition of Claims 

4) 13 Claim(s) 1-6.8.9.11-19,21. 22, 26,28. 31-50,52 and 53 is/are pending in the application. 

4a) Of the above claim(s) 2. 6. 8.11-19,21,22,26.28.31-44,50 and 52 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. P^Qj^iypp. 

6) IE Claimrs) 1,3-5.9.45-49 and 53 is/are reiected. NO 
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Election/Restrictions 



This application contains claims 2, 6, 8, 1.1-19. 21-22, 26. 28, 31-44, 50, 52 

drawn to an invention nonelected with traverse in Paper No. 5. A complete reply to the 

final rejection must include cancellation of nonelected claims or other appropriate action 

(37 CFR 1.144) See MPEP § 821.01. 

Note that claims 21-22, 26, 28, 31-33 depend from cancelled claim 20. 



Claim Rejections '35 use §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 



Claims 1 , 3-5, 9, 45-49, 53 are rejected under 35 U.S.C. 102(e) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Bessler et al (5,855,601). 

Referring to all figures, specifically figure 7, Bessler et al teaches a heart valve 
apparatus comprising a uni-directional valve portion 22, 63; a connector band 32, 50, or 
62; and a plurality of fingers 64 which "are oriented substantially parallel to the direction 
of blood flow. Bessler et al specifically names elements 64 as "barbs". However, it is 
unclear as to the elements being "barbed fingers". Given the fact that the specification 
teaches "barb", it would have been obvious to one having ordinary skill in the art to have 



made. 
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utilized such a configuration ("well-know sense" configuration Known in the art, see 
definition in applicant's arguments in Amdt B, paper No. 11, page 6) for better 

anchoring. 

Regarding barbs, see column 4, line 12. 
Regarding the gasket, see element 25. 



Applicant's arguments fjled 2/20/03 have been fully considered. 

Applicant's deletion of claims 20, 23, 24, and 29 has effectively removed the 
rejections in view of Frantzen and Lazarus. 

It is noted that the current application has priority to Provisional Patent 
Application No. 60/130,758, which inherently by applicant's response, contains support 
for the current claims. The rejection in view of Griffin has been withdrawn. 

Applicant's arguments regarding the Bessler rejection are not persuasive. The 35 
U.S.C. 102 portion of the rejection has been withdrawn. Regarding the 35 U.S.C. 103 
portion, it would have been obvious to one skilled in the art of intraluminal prosthetics to 
have used "barbed fingers" as an anchoring configuration. It is noted that Lazarus (U.S. 
Patent No. 6,416,535) which was applied in the previous Office action to reject the sub- 
combination of just the connector band (claim 20), taught such a configuration is known 
in the art; see figure 1 1 . The use of a "barbed finger" configuration would have been 
obvious to provide better anchoring of the device preventing withdrawal. Applicant 
argues that Bessler et al teaches away from a "barbed finger" configuration because the 



Response to Arguments 
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references uses both upstream and downstream anchoring means. This is not 
persuasive. The blood stream produces both upstream and downstream directed forces 
on an intraluminal device; both anchoring means provides securement against both 
forces, both could be barbed. Note that applicant's figure 5 teaches an upstream and 
downstream anchoring configuration. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bruce E Snow whose telephone number is (703) 308- 
3255. The examiner can normally be reached on Mon-Thurs. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott can be reached on (703)308-21 11. The fax phone 



Application/Control Number: 09/550,471 



Page 5 



Art Unit: ^738 

numbers for the organization where this application or proceeding is assigned are (703) 
305-3590 for regular communications and (703) 305-3590 for After Final 
communications. 
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0858. 
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[57] ABSTRACT 

An artificial heart valve comprises a relatively rigid stent 
member having a first cylindrical shape and a flexible valve 
disposed in the stent member, the stent member being 
self-expandable to a second cyhndrical shape and collaps- 
ible to its first cylindrical shape. The valve comprises a 
circular portion comprising a plurality of leaflets extending 
from the periphery of the circular portion towards the center 
thereof, the leaflets being configured to allow for flow of 
blood through the valve in one direction only. The diameter 
of the circular portion is substantially the same as the inside 
diameter of the stent member when the stent member is in 
its second cylindrical shape, the valve member being 
attached to the stent member. 

20 Claims, 8 Drawing Sheets 
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ARTfFICIAL HEART VALVE AND METHOD 
AND DEVICE FOR IMPLANTING THE 
SAME 

FIELD OF THE INVENTION 

The present invention relates to novel artificial heart 
valves. More particularly, the present invention relates to 
novel heart valves that are especially adapted for placement 
using minimally invasive surgical techniques and to the 
method and device useful for such placement. 

BACKGROUND OF THE INVENTION 

Over the past several years a number of less invasive or 
minimally invasive surgical lecbniques have been devel- 
oped. Examples of such techniques are various endoscopic 
or laparoscopic procedures, angioplasty procedures, aiherec- 
lomy procedures, and the like. While the instrumenis and 
devices used in these minimally invasive procedures are 
complex and hence relatively expensive, the procedures are 
gaining more and more acceptance. It is believed ihc reasons 
for this acceptance are the reduced risk to the patient, as the 
palieni often doesn't have to undergo general anesthesia or 
the time under general anesthesia is greatly reduced. 
Perhaps, more importantly, the recovery time required after 
a minimally invasive procedure is much less, thus greatly 
reducing hospital costs. 

One of the more invasive procedures being performed 
today is open heart surgery. Such procedures require the use 
of general anesthesia, sternotomy, use of extracoporeal 
by-pass, recovery in an intensive care unit, and a stay of at 
least a few days in the hospital. Although such procedures 
carry a low mortality rate, they are quite expensive. 

Currently in the United Stales approximately 100,000 
defective heart valves are replaced annually, at an approxi- 
mate cost of S30-50,OOC) per procedure, and thus it would be 
desirable if heart valves could be replaced using minimally 
invasive techniques. Il would be especially advantageous if 
a defective heart valve could be removed via an endovas- 
cular procedure, that is, a procedure where the invasion into 
the body is through a blood vessel such as the femoral artery. 
Tlic procedure is then carried out percutancously and trans- 
luminally using the vascular system to convey appropriate 
devices to the position in the body wherein it is desired to 
carry out the desired procedure. An example of such a 
procedure would be angiopla.sty, wherein a catheter carrying 
a smaU balloon at its distal end is manipulated through the 
body*s vessels to a point where there is a blockage in a 
vessel. The balloon is expanded to create an opening in the 
blockage, and then the balloon is deflated and the catheter 
and balloon are removed from the vessel. 

Endova.scular procedures have substantial benefits both 
from the standpoint of health and safety as well as cost. Such 
procedures require minimal invasion of the human body, and 
there is consequently considerable reduction and in some 
instances even elimination, of the use of a general anesthesia 
and much shorter hospital siays. 

In the last few years a number of atherectomy devices 
have been developed. These are endovascular devices used 
to remove plaque and other abnormal deposits from vessels. 
Representative examples of such devices are those disclosed 
in U.S. Pat. Nos. 4,445,509, 4,646,736, and 4,990,134. 

A number of minimally invasive techniques for replacing 
heart valves have been developed. Such techniques have 
been reported in an article by H. R. Andersen et al., entitled 
"Transluminal Implantation of Artificial Heart Valves", 
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European Heart Journal (1992), Vol. 13, pp. 704-708; in an 
article by L. L. Knudscn ct al., entitled "Calhctcr-Implanlcd 
Prosthetic Heart Valves", The InternationalJournal of Arti- 
ficial Organs, Vol. 16, No. 5 (1993), pp. 253-262; and in an 

5 article by D. Pavcnflc ct al., entitled "Development and 
Initial Experimental Evaluation of a Prosthetic Aortic Valve 
for Trans-Calhcler Placement", Radiology (1992). Vol. 183, 
pp. 151-154. While the devices and techniques reported arc 
clearly experimental, it appears that each of them suffers 

10 from one or more of the following problems: (1) secure 
placement of the heart valve; (2) durability of the heart 
valve; (3) ease of placement; (4) thrombogcnicily, (5) leak- 
age or regurgitation of blood, (6) excessive pressure gradient 
across the valve, and (7) size of the device and delivery 

15 system, as well as other similar problems. In addition, none 
of the above described devices or methods deals with the 
presence of a diseased or defective native valve. 

An endovascular valve replacement procedure is 
described in Stevens, U.S. Pat. No. 5,370,685. While it 

20 cannot be discerned whether the procedure disclosed will 
work, it is evident that the replacement valve is structurally 
limited and will have the disadvantages associated with the 
problems discussed above. 

25 OBJECTS OF THE INVENTION 

It is an object of the present invention to provide endo- 
vascular procedures and devices for the percutaneous and 
transluminal replacement of diseased or defective heart 
valves. 

^ It is also an object of the present invention to provide a 
heart valve that can be relatively easily placed and secured 
in position. 

It is a further object of the present invention to provide a 
valve that is relatively non-thrombogcnic and eliminates 
undesirable leakage. 

Il is a still further object of the present invention to 
provide a method and device for the simple placement and 
securement of the new and improved heart valve in the 
^ desired position in a patient. 

It is likewise an object of the present invention to provide 
a method and device for implanting an artificial heart valve 
using minimally invasive techniques especially endovascu- 
lar techniques, 

45 It is an even further object of the present invention to 
provide a method and device for the percutaneous and 
transluminal removal of a defective heart valve. 

1 1 is additionally a further object of the present invention 
to provide for the minimally invasive or endovascular place- 
50 ment of hearf valves while preventing embolization. 

These and other objects of the invention will become 
more apparent in the discussion below. 

SUMMARY OF THE INVENTION 
55 The invention herein encompitsses methods and devices 
for the endova.scular removal and replacement of diseased or 
defective heart valves. The invention includes a new heart 
valve which may be implanted percuianeously and 
iransluminally, which heart valve conipri.ses a stent member 
60 and a valve means. The stent member is self-expanding and 
has within il valve nieans that permit flow in only one 
direction. Preferably the stent member has barbs which 
anchor the expanded stent member at a desired site. A 
cutting mechanism is u.sed to remove the diseased or defec- 
65 live heart valve, and then the replacement valve is inserted 
percuianeously to the site, where it is relea.sed in a controlled 
fashion from the distal end of a catheter. 
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BRIEF DESCRIPTION OF THE DRAWINGS opposite direciion. Preferably the arcuate portion of the 

valve means contains a plurality of IcatlcLs and most prcf- 

FIG. 1 is a front, partially cross-sectional view of an erably three leaflets, 

artificial heart valve of the present invention; The cuSf portion of the valve means is attached to the stent 

FIG. 2 is a lop view of ibe artificial heart valve depicted 5 member and n:iay extend partly or wholly around the outer 

in FIG. 1; perimeter of the stent member. In some of the preferred 

FIG 3 is a bottom view of the artificial heart valve embodiments of the artificial heart valve of the invention, 

d ' d * FIG V portion of the valve means extends on only one side 

cpicic in . , of the circular portion of the stent member. The flexible 

no. 4 is a perspective, partially cross-sectional view of ^^j^^ means preferably comprises porcine pericardium con- 

an artificial heart valve of the invention in an expanded 10 ^^^^ ^.^^ ^^^^ ^^^^^^ 

configuration; Preferably the stent member carries a plurality of baibs 

no. 5 is a perspective view of an artificial heart valve of extending outwardly from the outside surface of the stent 

the invention in a collapsed or constrained configuration; member for fixing the heart valve in a desired position. More 

FIG. 6 is an expanded front view of a segment of one type preferably the barbs are disposed in two spaced-apart, cir- 

of stent member that may be used in the artificial heart cular configurations with the barbs in one circle extending in 

valves of the invention; an upstream direction and the barbs in the other circle 

FIG. 7 is a front, partially cross-sectional view of another extending in a downstream direciion. It is especially pref- 

embodimenl of an artificial heart valve of the invention; erable that the barbs on ihe inflow side of the valve point in 

no. 8 is a partially cross-sectional view of a device 20 the direction of flow and the barbs on the outflow side poini 

according to ihe invention for removing a defective or in the direction opposite to flow. It is preferred that ihe stem 

diseased heart valve; formed of liianium alloy wire or other flexible, relatively 

^ . , * • 1 . f .u J- . I rigid, physiologically acceptable material arranged in a 

RG 9 IS an enlarged, cross-sectional view of the distal ^j^^^/^. J., confi^niration Such a configured stent mem- 
end of the device shown in FIG. 8; f^^^^^^ ^^j,^^^ ^^^^^ p^^^^^^^ ^ppjj^^ 

FIG. 10 is a view taken along Imc 10—10 ot FIG. 9; relea.sed, respectively. 

FIG. 11 is a view taken along line 11—11 of FIG. 9; -j^g invention includes methods and devices for the 

FIG. 12 is a cross-sectional view of a device of the percutaneous and transluminal removal of Ihe diseased or 

invention for the percutaneous and transluminal implanta- defective heart valve and the percutaneous and transluminal 

lion of a heart valve; 30 implantation of the new heart valve described above. The 

FIG. 13 is an enlarged, cross-sectional view taken along defective heart valve is removed by a suitable modality, such 

j3 13 PIG 1^2- example, laser, ultrasound, mechanical, or other 

no. 14 is an enlarged, cross-sectional view of the distal ^"i'^^^e forms of delivery of energy or phacoemulsion 

end of the device depicted in FIG. 12 showing the heart ^'"8- ^ut nol limited to, laser hthotnpsy, mechanical 

valve of the invemion in a partially ejected stale; 35 lithotripsy e ectrohydrauUc hthoinpsy, and laser or 

, ^ ... f\. J- , mechanical ablation. For example, the valve can be ground 

FIG. 15 is an enlarged, cross-sectional view of the distal -^^^ ^^^^ particles or pieces and the particles are 

end of the device depicted in FIG. 12 showing the heart gathered and removed. The device for grinding or cutting ihe 

valve fully ejected from the device; and defective hearl valve and removing the debris can include a 

FIG. 16 is a partially cross-sectional view of an artificial ^ rotating cutting tool mounted on the end of a flexible drive 

hearl valve according to the invention useful for venous ^^.^^f^^ -j^e drive shaft is surrounded over most of its length 

insufficiency. by a guiding catheter. The cutting tool, which is inserted into 

„ , ^r^^.r^ a vessel of the patient and guided to the location of the 

DETAJLED DESCRiPTl^^ OF TOE ^^^^^^.^^ ^P,^^_ ^^^^^^^^ ,„„i„g blades disposed 

INVbNnON jj^^^j blades arc configured such that the 

The present invention includes methods and devices for debris that is created by the cutting action is thrown or 

implanting a heart valve pcrcutaneously and transluminally. ejected proximal of the distal end. Disposed close to the 

The artificial heart valves of the invention, which arc cutting blades and proximal thereof is a collecting member 

capable of exhibiting a variable diameter between a com- which preferably has a concave shape and is expandable to 

pressed or collapsed position and an expanded position, 50 occlude the aorta as well as to catch debris. If desired ihc 

comprise (1) a relatively rigid stcnl member and (2) a collecting member may be perforated so that suction may be 

flexible valve means. The Slcnt member is self-expanding used to aid in the removal of the ground debris. 

and has a first cylindrical shape in its compressed or col- The system for implanting the above described artificial 

lapsed configuration and a second, larger cylindrical shape hearl valve percuiaoeously and transluminally includes a 

in its expanded configuration. The flexible valve means 55 flexible catheter which may be inserted into a ves.sel of the 

comprises a generally arcuate center portion and, preferably, patient and moved within that vessel. The distal end of ihe 

a peripheral upstanding cufl" portion. The flexible valve catheter, which is hollow and carries the artificial hearl valve 

means is disposed within the cylindrical stent member with of the present invention in its collapsed configuration, is 

the arcuate portion transverse of and at some acute angle guided to a site where il is desired to implant the artificial 

relative to the stent walls. The diameter of the arcuate go heart valve. The catheter has a pusher member dispo.sed 

portion is substantially the same as the inside diameter of the within the catheter lumen and extending from the proximal 

stent member in its initial expanded configuration. The end of the catheter to the hollow section at the disial end of 

peripheral upstanding cuflT portion is disposed substantially ihe catheter. Once the distal end of the catheter is positioned 

parallel lo ihe walls of the stent member. as desired, the pusher mechanism is activated and the distal 

The arcuate portion of the valve means contains al least 65 portion of the artificial heart valve is pushed out of the 

oneslilloformleaflels which open in response lo blood flow catheter and the stent member partially expands. In this 

in one direction and close in response lo blood flow in the position the stent member is restrained so that il doesn*l pop 
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out and is held for controlled release, with the potential that barbs 64 for holding the valve in place once it has been 

the artificial heart valve can be recovered if there is a appropriately positioned. 

problem with the positioning or the like. The catheter is them The stent members of the artificial heart valves of the 

retracted slightly and the artificial heart valve is completely present invention may be made from ElgiJoy alloy, titanium, 
pushed out of the catheter and released from the catheter to 5 titaniutn alloy, nitinol, stainless steel, or other resilient, 

allow the stent member to fully expand. If the stent member flexible non-toxic, non-thrombogenic, physiologically 

includes two circles of barbs on its outer surface as previ- acceptable and biocompatible inatenals. The configuration 

ously described, the first push and retraction will set one ""V ihe zig-zag configuration shown or a sine wave 

circle of barbs in adjacent tissue and the second push and confipration mesh configuration or a similar oinfiguration 
release of the artificial heart valve will set the other circle of lO ''^l^'^^Vu '° ^ collapsible and 

barbs in adjacent tissue and securely fix the artificial heart self-expandable. When a zig-zag or sine wave configured 

valve in place when the valve is released from the catheter. f' '^'=■"''"1^ "^'d jhe diameter of the wire from which 

., ,y , .. ,. -.u ,1,. 1 u.,^ the stent IS made should be from about 0.010 to 0.035 inches. 

Alternatively, or in combinaUon with the above, the heart , ,, , u nnn . n a-.c • u tu j- 

1 ij il J . preferably from about 0.012 Io 0.025 inches. The diameter 

valve could be positioned over a guidcwire. , ^ .„ . r l . i r . i c _ 

, , ■ J u ^ ,< of the stent member will be from about 1.5 to 3.5 cm, 

The invention can perhaps be belter appreciated by ret- 15 ^^^^ ^^^^^^ j 7, ,^ , gf, j^^^.^ 

erence to the drawings. An artificial heart N'alveaccordmgto ^^^^^ ^^^^^^^^ ^j,, ^ q ,^ j^, preferably 

the present invention is set forth m FIGS. 1 to 3. TTie ^^^^ ^^^^^^ I. Ho 5 cm. 

artificial heart valve 20 comprised of a stent member 21 ^^j^^ ^^^^^^ ^ compre.ssible.. host- 

and a flex;.ble valve means 22. In this embodiment the stent jye. and non-thrombogenic. The valve can be, for 

member 21 is comprised of stamless steel wire m a sine ^^^^ ^ glutaraldehyde fixed porcine aortic valve which 
wave-like configuration as shown in HG. 1. The center y b ^^^^ unidirectional 

portion 23 of valve member 22 is generally arcuate in shape ^^^^^ ^ ^^J^^^ .^^ ^ cryopreserved or 

and compnses three leaflets 24 as shown although 1 ts ,„,3,3,d,hyde fixed allografts or xenografts. The optimal 

understood that there could be from 2 to 4 leafl ts. A uff ^ J, synthetic such that it is manufactured frotn 
poruon 25 extends from the periphery of the Circular portion u- , • i . • „„„ fkr«r„k««„r,;o a^x^jku ct.^h 

r_ , ^ J r.L , . u A'^.,,.^u^A non-biolocical materials, non-thrombogenic, Hexible such 

27 along the outside of the stent member 21 and is attached ^^^^ ,^ ^J^^ ,,,ns^onc6 through the vasculature, biocom- 

10 the stent member 21 by a plurality of sutures 26. ^^^.^^^ ^^^^ ^^^^ ^^^^ ^^^^^^^^ ^ p^^. 

HG. 4 is a perspective view of another embodiment of an ^^^^^^^ fixation at the valve site. Biocompatible materials 

artificial heart valve 30 of the invcrilion. The heart valve 30 ^^^^^ polytctrafluoroethylcnc, polyester and the like may 
has a generally circular shape with the walls 31 of the ^^^^ 

cylinder being formed by the stent member 32. The stent pj^g g through 11 there is shown a device for the 

member 32 is a wire formed m a closed zlg.^ag configura- cutaneous and transluminal removal of a diseased or 

lion. The member has an endless series of straight .sections ^^^^^^.^^ ^^^^^ ^^j^^ ^^^-^^ j^^j^^^^ ^ ^^^^j^^ j^^, 
33 joined by bends 34. The valve member 35 is flexible and ^^^^j ^^^-^^ ^ ^^^^^ 

includes a plurality of leaflets 36. jg ^^^^•^^^ ^^^^ ^ plurality of abrasive surfaces 

The leaflet portion of the valve member 35 extends across 72 on its outer surface for cutting or grinding away the 

or transverse of the cylindrical stent. The leaflets 36 are the defective heart valve. Abrasive surfaces 72 comprise dia- 

aciual valve and allow for one-way flow of blood. Extending ^^^^^^ ^hips, small metal blades, or other similar abrading 
from the periphery of ihe leaflet portion is a cufi* portion 37. ^ ^^^^^^ j^at would be effective to safely remove ihe defective 

The cuffponion 37 extends adjacent the stent walls 31 in the ^^^^^ ^^^^^ -j^e cutting tool 71 is rotated by a flexible 

direction of the arrow A. The cufl* portion is attached 10 the transluminal drive shaft 73, which is preferably contained 

stem by sutures 38. ^I^Pg substantially its entire length in a flexible catheter 74 

The configuration of the stent member 32 and the flexible, niade of physiologically acceptable plastic material. At the 
resilient material of consUiiction allows the valve to collapse ^5 proximal end of the catheter 74 remote from the cutting tool 

into a relatively small cylinder 40 as seen in FIG. 5. The 71 there is a catheter connector 75 to connect the catheter 74 

artificial heart valve will not stay in its collapsed configu- lo a drive shaft bearing block 76. The bearing block includes 

ration without being restrained. Once the restraint is a central cavity 77 and a port 78. The proximal end of the 

removed, the self-expanding stent member 32 will cause the Jrivc shaft 73 is connected to and through a prime mover or 
artificial heart valve to take its expanded configuration, as jq motor 79 for rotation of drive shaft 73 and cutting tool 71. 
seen in FIG. 4. As is more clearly shown in FIG. 9, disposed just proxi- 

An enlarged view of a preferred embodiment of a stent mal of the cutting tool 71 is a collecting member 80 for 

member for use in the artificial heart valve of the invention collecting debris generated by the cutting or grinding away 

is depicted in FIG. 6. The stent member 50 includes a length of the defective heart valve. The collecting member is 
of wire 51 formed in a closed zig-zag configuration. The 55 circular, preferably with a concave shape for directing debris 

wire can be a single piece, stamped or extruded, or it could toward the annular space 81 between drive shaft 73 and 

be formed by welding the free ends together as at 52. The catheter 74. Suction may be applied to the port 78 in bearing 

straight sections 53 of the stent are joined by bends 54. The block 76 lo assist in removal of debris from the operative 

stent is readily compressible to a small cylindrical shape and site. Collecting member 80 preferably expands due to an 
resilienlly self-expandable to the shape shown in FIG. 6. 60 inflatable coniponeiit to cause the oiiiward radial portion of 

Another embodiment of the artificial heart valve of the collecting member 80 to abut the inner surface of the 

present invention is depicted in FIG. 7. In this embodiment appropriate vessel. Thus, all or pan of collecting member 80 

the heart valve 60 has a modified sine wave configuration. could be inflatable cither in a single inflatable member or a 

As seen in the drawing every other wave 61 has approxi- series of inflatable members. Catheter 74 would contain one 
mately Cl.50-0.75 the amplitude of adjacent waves 62. The 65 or more inflation lumens, not shown, in fluid communication 

flexible valve member 63 is disposed at the crown or top of with the one or more parts of collecting member 80 to be 

the smaller waves. The larger waves carry a plurality of inflated. 
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Il is preferred lhat the culling lool 71 have an initial. Before ihe invenlioo herein is used, the patient is studied 

rclalivcly small diameter configuration and then a larger to determine the architecture of the patient's heart. Useful 

configuration as drive shaft 73 and cutting tool 71 arc techniques include fluoroscopy, transesophageal 

rotated. Alternatively, cutting tool 71 could be mechanically echocardiography, MRI, and angiography. The results of this 

connected to a mechanical rod extending lo the proximal end < study will enable the physician lo determine ihc appropriate 

of catheter 74 to cause cutting tool 71 to expand prior to ji^cd culling lool and heart valve lo employ, 

contact with the defective heart valve. ^ Applicant's invention, a guidewire is inserted 

Suction may be applied to the port 78 in the bearing block percuianeously and transluminally using standard va.scular 

76 to assist in the removal of debris from the operative site. angiography techniques. The disial end of the guidewire 

Distal protective balloon 82 which is inflated throiJgh a manipulated lo extend through and across the defective 

lumen in catheter 86 wilhin dnve shaft 73 is inflated to a ^ ^^^^^^^^ corresponding to catheter 74 is 

diameter slightly larger than the extended diameter of cut- ^^^^^^^^ ^.^^^^^^ ^^^^^^^ ^/^^^^^ ^^^^ ^ p^j^^ 

ting tool 71. ..... . , , , proximal to the defective heart valve, between the origin of 

I IS preferred that both the ting tool 71 ^nd he P 

collecting member 80 be expandable, n ^^^o^^^^ rs artery, TTie position of the distal end of catheter 74 can be 

shown the cutting tool 71 comprises a plurality of leaves 83 diiciy. ni ^ . r i n , 

nd the collecting member basin 80 aL comprises a plu- monitored by obser^'atlon of radiopaque marke^. Collec or 

rality of leaves 84. In both instances the leaves may be member 80 is preferably inflated and occludes the aorta at a 

mechanically conlracted so as to overlap adjacent leaves and point between the origin of the coronary artery and the right 

reduce the diameter of the respective unit. This will allow subclavian artery. Next, balloon 87 and cutting lool 71 are 

both units to be collapsed while being inserted in the vessel 20 advanced through catheter 74 so that the cutting tool 71 and 

and guided to the operative site. The cutting 71 lool is ihen uninflated balloon 87 are distal to the defective heart valve, 

rotated at a relatively high speed of 300Ct to 4000 rpm to Optionally an additional step, such as balloon dilatation or 

grind away the defective valve. The resultant debris is atherectomy, may be required lo provide a passageway 

collected in the collecting member 80 and removed from the through the heart valve. 

site with the aid of suction. 25 ^ catheter is placed into the coronary sinus via a trans- 

The device set forth in FIGS. 12 and 13 represents a novel jugular puncture. This catheter is used for infusion of blood 

device for implanting the artificial heart valves of the present cardioplegia solution during the portion of the procedure 

invention. The device 90 comprises a flexible catheter 91 for ^^^^ ^^^^^ occluded. The absence of valves in the 

percutaneous and transluminal delivery of the heart valve to ^^^^.^^ ^^^^^^ ^^^^^^ ^jj^^^ retrograde flow so that there 

the desired site. A heart valve 92 of the invention is carried, 30 ^jjj cfllucncc of fluid from the coronary arteries. This 

in its collapsed slate, at ihe distal end ot the catheter 91 ^^-^ ^^^^^^^ embolization of material 

where the catheter walls mamiain the valve 92 in its col- .^^^^^ coronary arteries during the procedure. 

lapsed state. Disposed wilhin the catheter 91 is a hollow . 1 ^1 • • 1 n-j .v 

idpacu siai^. Once the cu ting 00 71 is m place, the balloon 82 ls 

flex be Dusher member 93, which IS movable longitudmally . , " , " ^ . r . .,a A . 1 -ri 

ijcxiuic yu^u^i u . ' A J nil," nflated and fiexib e shaft 73 is rotated. Once cutting lool 71 

w tb respect to the catheter 91. A guidewire 94 having a 35 * • . . a 

*; «^ . . . . , f „„.k«, has reached the appropriate rotation speed, cutting lool 71 is 

blunt end 95 is disposed through a lumen 97 of the pusher ^ .u V r V. uf^.. 

uiuuitiiu? -J .u J- . 1 A ftKo^rtu^,^, puled proximal y to remove the defective heart valve, 

member 93 and IS used 0 guide the distal end of the catheter u " . • in a . .u . 

mciijuci '-^ . fa Ba bon 87 and cutting lool 71 are spaced apart so lhat 

91 10 the desired site. Means 96 is also disposed through ^ ^ ^, _ .,f . , j u t k . -L^.o. 

; X u u ci-i r u lA- . ,1,^ .,.u.. on nfiaied bal oon 87 will be stopped by the perimeter, unre- 

umen 97 ol ihe pusher member 93 for holding the valve 92 ^ . C . 1 u- u -n • 1 

luiijcii 7/ ui II >^ b ... moved port on of the de eciive heart valve, which will signal 

in place and a owmg re ease o the valve 92 when desired, 40 '^'^ F^' . i u u ^ - 1 1 . 

Ill pidcc rtuu . the physiaan that the valve has been removed, as well as 

as w be more hil y described in conjunction with FIGS. 14 *^ ^ . . . r j r .u 1 

H li protect the heart and aorta from damage from the valve 

^"'^ ^ . , . . . J . ,nn .-.u removal device. Also, the spacing is such lhat the cutting 

In FIG. 14 there IS shown an imphntmg device 100 ot the ^^^j ^.^^ ^^^^^^ ^^^^^^ q^^^ 

present invention with a heart valve 101 partially ejected ^^^.^^i^.j ,hal the defective heart valve has been removed, 

and FIG. 15 shows the device 100 w.ih the heart vaWe 101 AS ^^^^ ^^^^^^ ^^^^^^^ 

fully ejected. In FIG. 14 the catheter 102 has been brought ^ ^^^^^^^^ ^ ^^^^ ^^^^^^ ^^^^^^^ 

10 the appropriate site and the guide wire removed pro xi- p.oximally through catheter 74. Then, a catheter 

many. TTie pusher member 103 has been moved forward ^^^^^^J ^eart valve is inserted and the arti- 

longitudinally of the catheter 102 to eject approximately ^^^^^ ^ ^^^^^^^^ ^^^^^ 

one-half of the heart valve 101 from the distal end of the 50 . , - ^ 1 • 1 , 

catheter 102. As seen in the drawing the distal end of the valve removal devices and the valve implantation 

valve 101 is expanded and a slight pull of the entire unit will devices of the present mvention may be made from any of 

.et the first circle of barbs 104 in the vessel wall. TTie heart the materials presently bemg used commercially to make 

valve 101 is held in place wilhin the delivery catheter by a catheters or angiopla.siy devices Examples of such materials 

pair of threads or sutures 105. The sutures are looped 55 include polyvinylchlonde, polyethylene, polypropylene, 

ihrough an opening 106 in ihe pusher member 103 and then polyurethane. and co-polymers thereof, 

passed about a portion of the heart valve 101 as shown. The In addition, it is within the scope of the invention that the 

other end of the suture 105 contains a loop 107. A tension artificial valves described herein can be u.sed to replace or 

thread 108 is passed through the suture loops and down supplement venous valves. Such valves could be delivered 

Ihrough the center of the pusher member 103 to the proximal 60 percu ianeously and transluminally after, or in the absence of, 

end of the catheter 102. As seen in FIG. 15 the heart valve removal of natural venous valves. The artificial valves 

101 has been completely ejected from the catheter 102. The described above could be used, preferably where the barbs 

tension thread 108 has been removed and the pusher mem- on the outer surface of the stent member are either deleted 

ber 103 longitudinally retracted. The looped sutures have or reduced, such as one circle of barbs being elirriinated. 

been disengaged from the heart valve 101 and the second 65 Also, the stent member of a venous valve useful herein could 

circle of barbs 109 set in ihe vessel wall and the valve comprise a natural, preserved vein segment with a natural 

implanted venous valve. One or both ends of the vein segment would 
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comprise self-expandable cnetal stents that would cause the 
ends of the segment to remain in position. 

As shown in FIG. 16, an artificial venous valve device can 
comprise a natural vein segment 120 with valve 122, which 
has a stent 124 at one or both ends of the segment 120. The ^ 
ends of the segment are secured to the outer surface 126 of 
stents 124 by suture or other suitable means. Each stent 124 
may also contain barbs (not shown), as described above. 
Such a valve device can be deployed using any one of 
several possible delivery systems, including the delivery ^0 
systems described above. 

While preferred embodiments of the invention have been 
illustrated and described, it should be understood that varia- 
tions will be apparent to those skilled in the art. Accordingly, 
the invention is not to be limited to the specific embodiments 
shown and described, but includes all embodiments encom- 
passed within the scope of the following claims. 

What is claimed is: 

1. An artificial heart valve comprising 

a self-expanding, cylindrical stent member having first 
and second ends and an outer surface, and 

a valve member comprising one-way valve means 
arranged within the stent and a cufif portion extending 
on said outer surface to a point between the first and 25 
second ends, 

wherein the cuff portion is configured to position the valve 
snugly and sealingly at a valve site; and 

wherein the stent member has a plurality of barbs extend- 
ing from the outer surface of the stent member to 30 
engage the natural tissue of the heart to hold the valve 
in place after implantation. 

2. The artificial valve of claim 1, wherein the valve means 
comprises a plurality of leaflets. 

3. The artificial valve of claim 1, wherein the cuff portion 35 
extends in the downstream direction. 

4. The artificial valve of claim 1, wherein the barbs are 
disposed in a pair of spaced apart concentric circles. 

5. The artificial valve of claim 4, wherein the barbs of one 
circle are all extending in the same direction and the barbs 40 
of the other circle all extending in the opposite direction. 

6. The artificial valve of claim 1, wherein the stent 
member is comprised of a suitable fiexible, resilient, bio- 
compatible material. 

7. The artificial valve of claim 6, wherein the material is 45 
Elgiloy alloy or nitinol. 

8. The artificial valve of claim 1, wherein the stent 
member comprises a closed zig-zag configuration having an 
endless series of straight sections and a plurality of bends 
joining said straight sections. 50 

9. The artificial valve of claim 8, wherein the straight 
sections of said stent member are all substantially the same 
length, 

10. The artificial valve of claim 2 wherein the valve 
member has three leaflets. 55 

11. The artificial valve of claim 10, wherein the valve 
member is made of porcine pericardium or a suitable poly- 
meric material. 

12. The artificial valve of claim 1, wherein the valve 
member is attached to the stent member with a plurality of 60 
sutures or other attachment means. 

13. An artificial heart valve comprising a relatively rigid 
stent member and a flexible valve means disposed in said 
stent member, said stent member comprising a wire formed 
into a closed zig-zag configuration having an endless series 65 
of straight sections and a plurality of bends connecting said 
straight sections, said stent member having a first collapsed 
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cylindrical shape and being self-expandable to a second 
expanded cylindrical shape, said stent member having a 
plurality of barbs extending from its outer surface, said valve 
member comprising a circular portion, said circular portion 
having a plurality of leaflets extending from the periphery of 
said circular portion towards the center thereof, said leaflets 
allowing for flow of blood through the valve in one direction 
only, the diameter of said circular portion being substantially 
the same as the inside diameter of said stent member when 
said stent member is in its expanded cylindrical shape, said 
valve member having a cuff portion extending from the 
periphery of said drcular portion, said cuff portion being 
disposed downstream of said valve member and substan- 
tially parallel to the cylindrical surface of said stent member 
and said cuff portion being attached to said stent member 
with a plurality of sutures. 

14. The artificial valve of claim 13, wherein the stent 
member is a titanium alloy and the valve means has three 
leaflets and is made of porcine pericardium. 

15. The artificial valve of claim 13, wherein the barbs are 
disposed in a pair of spaced apart c\m centric circles. 

16. The artificial valve of claim 15, wherein the barbs of 
one circle are all extending in the .same direction and the 
barbs of the other circle all extending in the opposite 
direction. 

17. A method of implanting an artificial heart valve, which 
method comprises 

providing a transluminal catheter having proximal and 
distal ends, wherein the distal end carries in a collapsed 
cylindrical shape a valve comprising a self-expanding, 
cylindrical stent member having first and second ends 
and an outer surface, and a valve member comprising 
one-way valve means arranged within the stent and a 
cuff portion extending on said outer surface to a point 
between the first and second ends, wherein the cuff 
portion is configured to position the valve snugly and 
sealingly at a valve site; and, wherein the stent member 
has a pliirality of barbs extending from the outer 
surface of the stent member to engage the natural tissue 
of the heart to hold the valve in place after 
implantation, 

positioning the distal end of said catheter at a desired 

location for placement of said valve, 
moving the leading half of said valve out of the distal end 
of the catheter to allow the leading half of said valve to 
expand, and 

retracting the catheter slightly to remove the trailing half 
of said valve from the hollow end of said catheter to 
allow the valve to completely expand to place the heart 
valve in the desired location. 

18. The method of claim 17, wherein the valve has a pair 
of spaced apart concentric circles of barbs extending from 
the outer surface of said heart valve, one circle of barbs is 
set when the leading half of the heart valve is moved out of 
the distal end of said catheter means and the second circle of 
barbs is set when the trailing half of said heart valve is 
removed from the distal end of said catheter means. 

19. An artificial venous valve comprising 
a tubular valve segment containing venous valve means 

and having distal ends, 
at least one self-expanding, cylindrical stent member at a 
valve segment distal end, having first and second ends 
and an outer surface, and 
a cuff portion extending on the outer surface of each stent 
to a point between the respective first and second ends, 
wherein each cuff portion is configured to position the 
respective stent snugly and sealingly at a site; and 
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wherein the stent member has a plurality of barbs extend- 
ing from the outer surface of the stent member to 
engage ibc natural tissue of the site to hold the valve in 
place after implantation. 
20. In an artificial valve for placement in a corporeal duct 
or vessel wherein said valve comprises a self-expanding 
stent member and a valve member arranged within the stent 
member, the improvement wherein a cuff portion extends on 
the outer surface of said stent member and said cuff member 
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causes said stent member to snugly position itself to the 
inner surface of the corporeal duct or vessel, wherein the 
stent member has a plurality of barbs extending from the 
outer surface of the stent member to engage the natural 
tissue of the corporeal duel or vessel to hold the valve in 
place after implantation. 
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